Solution structure of the E.coli TolA C-terminal domain reveals conformational changes upon binding to the phage g3p N-terminal domain.
The Tol-Pal system of Escherichia coli is a macromolecular complex located in the cell envelope. It is involved in maintaining the integrity of the outer membrane and is required for the uptake of two different types of macromolecules, which are bacteriotoxins (colicins) and DNA of filamentous bacteriophages. The TolA protein plays a central role in these import mechanisms. Its C-terminal domain (TolAIII) is involved in the translocation step via direct interaction with the N-terminal domain of colicins and the N-terminal domain of the phage minor coat gene 3 protein (g3pN1). Extreme behaviours of TolAIII have been previously observed, since the structure of TolAIII either remained unaffected or adopted disordered conformation upon binding to different pore-forming colicins. Here, we have solved the 3D structure of free TolAIII by heteronuclear NMR spectroscopy and compared it to the crystal structure of TolAIII bound to g3pN1 in order to study the effect of g3pN1 on the tertiary structure of TolAIII. Backbone 1H, 15N and 13C resonances of the g3pN1-bound TolAIII were also assigned and used to superimpose the solution structure of free TolAIII on the crystal structure of the g3pN1-TolAIII fusion protein. This allowed us to track conformational changes of TolAIII upon binding. While the global fold of free TolAIII is mainly identical to that of g3pN1-bound TolAIII, shift of secondary structures does occur. Thus, TolAIII, which interacts also in vivo with Pal and TolB, is able to adapt its conformation upon binding to various partners. Possible models for protein binding mechanisms are discussed to explain this so-far unobserved behaviour of TolAIII.